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Water droplets were formed spontaneously at the interface of the 2-nitrophenyloctyl 
ether and aqueous phases on the oil phase side when the oil contained tetraalkyl-
ammonium chloride without surfactants. We focused on motion of droplets at the 
water|oil interface when each phase included salts. Water and oil (2-nitrophenyl octyl 
ether) were sandwiched between two glass plates (Fig.1), so that the two phases would 
make a boundary perpendicular to the glass plates. The interface was observed over the 
glass plate by means of a videomicroscope (Fig.1). Tetraethylammonium chloride 
worked as a surfactant to generate water-in-oil emulsions without adding any surfactant 
when the oil phase came in contact slowly with the aqueous phase. The droplets were 
accumulated on the interface and diffused toward the oil bulk. The formation of the 
droplets was more active for higher concentrations of tetraethylammonium chloride 
(Fig.2) and for shorter length of the alkylammonium cations. The droplets were 
motivated by the external electric field. When voltage was applied between the two 
phases through reference electrodes, the droplets moved away from the interface for  
φw < φo. In contrast, voltage application of φw > φo extinguished the droplets from the 
interface. Thus the droplets should be charged negatively by chloride. The adsorption 
model of the salt was suggested, in which chloride is immobilized at the interface on 
the aqueous side electrostatically with tetraethylammonium ion on the oil side. 
 
 
 
 
 
 
 
Fig. 1. Illustrations of (A) top and (B) side views of the cell structure for observing the 
oil–water interface. 
 
 
 
 
 
 
 
Fig. 2. Variation of the number of aqueous droplets in the region 1500 × 30 μm2 with 
the concentration of TEACl in the oil phase. 
